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the International Geosphere Biosphere Pro­
gramme (IGBP), providing the important at­
mospheric chemistry component and recog­
nizing its linkages with the biosphere and hu­
man activities. T h e IGAC Programme is 
building on existing national programs by 
providing the international cooperation 
whereby essential scientific endeavors can be 
accomplished, even though they involve large 
demands for man power, technology, geo ­
graphic coverage, or monetary resources be­
yond the capability o f a single nation. 

O n e of the six initial IGAC foci is the natu­
ral variability and anthropogenic perturba­
tions of the marine atmosphere. Since the 
oceans cover about 70% o f the planet and act 
as both a source and sink o f many important 
atmospheric constituents, it is an essential 
area in which to study source, sink, and 
transformation processes in detail. IGAC 
therefore proposed a project to study Marine 
Aerosol and Gas Exchange, Atmospheric 
Chemistry and Climate (MAGE). 

T h e goals o f MAGE are to understand the 
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chemical , biological, a n d physical m e c h a n i s m s 
tha t cont ro l t h e e x c h a n g e of t race gases a n d 
par t icula te mater ia ls be tween t h e a t m o s p h e r e 
a n d the surface of t h e o p e n ocean ; to devel­
o p fo rmula t ions of o p e n ocean e x c h a n g e p r o ­
cesses for inclusion in global-scale cl imate a n d 
air chemis t ry mode l s ; a n d to e x t e n d the ex­
pe r imen ta l knowledge of air-sea e x c h a n g e to 
condi t ions of s t r ong winds , r o u g h seas, a n d 
spray. T h e M A G E Stee r ing Commi t t ee ' s first 
mee t ing was he ld in A n a h e i m , Calif., in Feb­
rua ry 1990. 

Key MAGE Issues 
T h e ocean is a source a n d / o r sink of m a n y 

t race species tha t affect t he radia t ive ba lance 
of the Ea r th e i the r directly ( C 0 2 , C H 4 , N 2 0 ) 
o r indirectly (CO, h y d r o c a r b o n s , hal ides , sul­
fur c o m p o u n d s ) by a l te r ing t h e pho tochemis ­
try of the m a r i n e a t m o s p h e r e . T h e first s tep 
in studies of air-sea e x c h a n g e is to d o c u m e n t 
the oceanic a n d a t m o s p h e r i c concen t ra t ions 
of the climatically i m p o r t a n t t race species. 
T h e s e m e a s u r e m e n t s can be u sed to assess 
the seasonal a n d reg iona l sources a n d sinks 
of these species a n d to evalua te n a t u r a l a n d 
a n t h r o p o g e n i c con t r ibu t ions to a n n u a l a n d 
decadal t r e n d s in the i r oceanic a n d a t m o ­
spher ic d is t r ibut ions . A l t h o u g h these mea­
s u r e m e n t s can be used to calculate fluxes, 
they a r e no t m e a s u r e d fluxes. W e a re t echno­
logically l imited in be ing able to directly mea­
su re the emissions a n d depos i t ion of t he key 
species a n d t he r e fo re m u s t seek addi t iona l 
m e t h o d s to verify t he flux calculat ions. 

T h e second s tep in s tudies of air-sea ex­
c h a n g e m u s t be to i m p r o v e o u r u n d e r s t a n d ­
ing a n d predict ive capabili t ies of t h e physical 
a n d biogeochemical processes cont ro l l ing t he 
oceanic a n d a tmosphe r i c concen t ra t ions of 
these climatically i m p o r t a n t t race species. 
Studies of these processes , for e x a m p l e , t he 
physical p a r a m e t e r s inf luencing air-sea ex­
change , t he biological p r o d u c t i o n a n d con­
sumpt ion of cl imate gases a n d the i r p r e c u r ­
sors, m a r i n e pho tochemis t ry a n d its affect o n 
chemical concen t ra t ions will r e q u i r e no t only 
m e a s u r e m e n t s of t he t race species bu t also 
many ancillary physical, chemical , biological 
a n d meteorological p a r a m e t e r s . T h e com­
plexity of these s tudies r e q u i r e an in t eg ra t ed 
interdiscipl inary a p p r o a c h of ten inc lud ing si­
m u l t a n e o u s m e a s u r e m e n t s f rom several r e ­
search p la t forms . W e m u s t seek ways to de ­
velop the m o n e t a r y a n d p e r s o n n e l resources 
to carry o u t these la rge s tudies . 

R e m o t e sulfur chemis t ry is a subject of pa r ­
t icular in teres t to M A G E . I m p r o v i n g o u r u n ­
d e r s t a n d i n g of the impac t of D M S emissions 
on c louds is f u n d a m e n t a l to i m p r o v i n g cli­
ma te models , since some mode l s suggest tha t 
a 4 % in t he area l ex t en t of m a r i n e s t ra tocu-
mulus c louds could have a cool ing effect 
equivalent to (offsetting) a 3 0 % increase in 
C 0 2 . C loud-condensa t ion nucleii (CCN) 
fo rmed f rom DMS m i g h t be o n e of t he sig­
nificant cont ro l lers of c loud radia t ive p r o p e r ­
ties. W e a re technologically l imited in n o t be­
ing able to m e a s u r e b o t h t he emissions of 
DMS a n d H 2 S a n d t h e depos i t ion of S 0 2 , 
MSA, a n d sulfate aerosol . 

Con t inen ta l outflow can affect t h e chemis­
try of the m a r i n e b o u n d a r y layer (MBL) 
t h r o u g h the add i t ion of a n t h r o p o g e n i c pol­
lutants . In wha t reg ions of t he ocean is sul­
fate aerosol fo rma t ion d o m i n a t e d by m a n -
m a d e S 0 2 , for ins tance, a n d w h e r e is D M S 

the major source? T h i s answer would give us 
an idea of t he m a x i m u m global c h a n g e we 
could effect by r e d u c i n g air pol lu t ion. T h e 
cont inen ts can also have a major impac t o n 
biota, since t h e a t m o s p h e r i c t r a n s p o r t of n u ­
tr ients der ived f rom cont inen ta l sources is 
t h o u g h t to limit product iv i ty in some m a r i n e 
regions . H o w migh t c h a n g e s in l and-use p rac ­
tices al ter t he product iv i ty of the oceans? W e 
canno t answer such ques t ions wi thout m u c h 
be t te r es t imates of fixed-nitrogen a n d t race 
metal deposi t ion . 

Finally, we recognize tha t m a r i n e aerosols 
a r e i m p o r t a n t factors in t h e global rad ia t ion 
budge t , i n d e p e n d e n t of the i r role as C C N . 
Existing mode l s of aerosol deposi t ion a r e 
very sensitive to such factors as size, which 
unfo r tuna te ly c h a n g e s dramat ical ly over t he 
n o r m a l humid i ty g r ad i en t s in the MBL. Im­
proved depos i t ion m e a s u r e m e n t s a r e n e e d e d 
to es t imate t he lifetimes of these radiat ively 
i m p o r t a n t part icles, so tha t we can m o d e l t h e 
impact of changes in source t e rms . 

W e see two areas in which M A G E can con­
t r ibu te to s tudies of air-sea exchange . T h e 
first is to p r o m o t e t h e d e v e l o p m e n t of new 
m e a s u r e m e n t technologies , while t he second 
is to o rgan ize field projects to bo th test t h e 
new technologies a n d to facilitate la rge in ter­
disciplinary resea rch s tudies . W e have ou t ­
l ined below several a reas w h e r e technological 
i m p r o v e m e n t s will aid air-sea e x c h a n g e s tud­
ies a n d we have identif ied t h r ee field o p p o r ­
tunit ies w h e r e I G A C / M A G E can take advan ­
tage of o n g o i n g p r o g r a m s to p r o m o t e s tudies 
of air-sea exchange . 

Technique Development 
Unfor tuna te ly , air-sea e x c h a n g e r e sea rch is 

seriously l imited by technology. Most of t h e 
i m p o r t a n t fluxes have neve r been m e a s u r e d 
in the field. W e believe t h a t i m p r o v e m e n t s in 
the u n d e r s t a n d i n g of m a r i n e aerosol a n d gas 
exchange can only be achieved t h r o u g h t h e 
d e v e l o p m e n t of new m e a s u r e m e n t t echnolo­
gy. We h o p e tha t t h e field p r o g r a m s dis­
cussed below will serve as test beds for several 
p romis ing new techn iques . 

If o n e were to m e a s u r e bo th t he d iurna l ly 
varying a tmosphe r i c concen t ra t ion of D M S 
a n d its loss (reaction) ra te , the surface source 
of DMS could be c o m p u t e d . W e p r o p o s e to 
use this a p p r o a c h , app l i ed in a L a g r a n g i a n 
f ramework , to es t imate m a r i n e surface fluxes. 
In the case of DMS, t he loss processes a r e no t 
yet well e n o u g h k n o w n to i m p r o v e o u r flux 
est imates by m u c h , b u t s imul taneous mea­
s u r e m e n t s of ox idan t s a n d re la ted sulfur spe­
cies combined with t h e resul ts of o n g o i n g lab­
ora tory studies offer t he potent ia l for signifi­
cant p rogress . O n c e we have d e m o n s t r a t e d 
o u r ability to d o a L a g r a n g i a n sulfur exper i ­
men t , we would like to c o n d u c t a re lease of 
DMS to quant i fy its reac t ion rates a n d pa th ­
ways a n d to observe its impac t o n c loud mi-
crophysical p rope r t i e s . 

T o d o such a L a g r a n g i a n e x p e r i m e n t , o n e 
mus t m e a s u r e a m b i e n t concen t ra t ions of S 0 2 , 
DMS, aerosols (sulfate, a m m o n i u m , a n d 
MSA), a n d the ionic species in liquid c loud-
water (preferably as a funct ion of d r o p l e t 
size). However , even concen t ra t ion m e a s u r e ­
men t s a r e no t r o u t i n e for most of these spe­
cies. D e v e l o p m e n t work is still n e e d e d to 
achieve 1-2 pp tv S 0 2 sensitivity o n a 5-min 
in tegra ted sample , for ins tance, since 5 - 1 5 

pp tv S 0 2 concen t ra t ions a r e c o m m o n in t h e 
b o u n d a r y layer far f rom con t inen t s . 

A i r b o r n e m e a s u r e m e n t s of e n t r a i n m e n t 
across t he M B L t o p can be c o m b i n e d with 
t ime-derivat ives of concen t ra t ions to es t imate 
surface fluxes. By d o i n g such e x p e r i m e n t s in 
a Lag rang i an m o d e , it is possible to e l iminate 
concen t ra t ion changes resu l t ing f rom advec-
tion. W e h o p e to use " smar t " constant-level 
bal loons, which can adjust t he i r bouyancy to 
main ta in o n e a l t i tude , to t ag M B L air masses, 
so tha t we can sample in t h e same parcel o n 
two successive days f rom a n aircraft . O n c e 
this technology has been d e m o n s t r a t e d in t he 
field ope ra t ions descr ibed below, it can be 
used to e n s u r e the success of a major release 
e x p e r i m e n t . 

T h e e d d y corre la t ion t echn ique p r o d u c e s 
the most reliable flux m e a s u r e m e n t s , bu t it 
r equ i res a fast chemical sensor , capable of 1-
Hz m e a s u r e m e n t s f rom towers or 10-Hz ra tes 
f rom aircraft . Recent r ap id advances in t he 
field of mass spec t romet ry suggest tha t it 
should be possible to deve lop a mass spec­
t r o m e t e r tha t would be capable of m e a s u r i n g 
DMS at 1 H z o r faster. A l t h o u g h an a tmo­
spher ic pressure- ioniza t ion t r i p l e -quad rupo l e 
MS should be capable of this k ind of speed , 
t h e r e a re also smaller , l ighter , a n d thus m o r e 
a i rwor thy , systems tha t also offer p romise . 
T h i s would r e p r e s e n t an incredible advance , 
since o n e of the most in te res t ing fluxes could 
be m e a s u r e d directly, p e r m i t t i n g us to "cali­
b r a t e " t he th in film m e a s u r e m e n t s o n which 
o u r c u r r e n t est imates a r e based . W e feel tha t 
this d e v e l o p m e n t should b e given ex t remely 
h igh pr ior i ty because of its cen t ra l impor ­
tance. It is likely tha t this s ame technology 
can be e x t e n d e d to di rect flux m e a s u r e m e n t s 
of o t h e r i m p o r t a n t species, as well. O t h e r 
p romis ing micrometeorb logica l m e t h o d s , 
such as e d d y accumula t ion , shou ld also be 
p u r s u e d . 

It is difficult to employ mic rometeoro log i -
cal t echn iques such as e d d y corre la t ion a n d 
g rad ien t m e a s u r e m e n t s f rom m a r i n e plat­
forms because the i n s t r u m e n t - s u p p o r t s t ruc­
tu re , such as a sh ip , dis tor ts t h e airflow o n e 
needs to m e a s u r e . W e u rgen t ly n e e d work on 
ways of resolving this p r o b l e m . A m o n g the 
possibilities a r e b o u y - m o u n t e d towers , in 
which m u c h of the s t ruc tu re is below the wa-
ter l ine a n d an inert ial navigat ion system 
would be used to subtrac t t he mot ions of t he 
sensors f rom the total observed (relative) air 
mot ions . Airsh ips also offer possible advan­
tages, since they could dep loy ae rodynamica l -
ly small i n s t r u m e n t p la t fo rms o n cables below 
the i r gondolas . T h e i r low a i r speed may also 
p resen t a significant a d v a n t a g e for aerosol 
m e a s u r e m e n t s . Coastal towers , dr i l l ing plat­
forms, long fo rward - r each ing s t ruc tu res for 
ships, a n d even submar ine s may serve as plat­
forms for long- t e rm, relative to aircraft , ma­
r ine micrometeoro logica l flux m e a s u r e m e n t s . 
A l t h o u g h a tmosphe r i c aerosols have not re ­
ceived near ly t he a t t en t ion o r s u p p o r t tha t 
gas-phase chemis t ry has , they a r e cent ra l to 
u n d e r s t a n d i n g m a n y g lobal -change ques t ions . 
Since it is now a p p a r e n t f rom recen t exper i ­
men t s on t he Nat iona l C e n t e r for A t m o ­
spher ic Research ' s Electra tha t m a n y of t he 
prev ious a i r b o r n e aerosol m e a s u r e m e n t s may 
have suffered f rom ser ious s ampl ing artifacts, 
we feel tha t intensive d e v e l o p m e n t work 
should be concen t r a t ed o n t h e sampl ing a n d 
chemical analysis of aerosols . W i t h o u t reliable 
a i rbo rne size-resolved chemical m e a s u r e -
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merits, we canno t h o p e to p r e p a r e credib le 
budge t s for sulfur o r o t h e r species with im­
p o r t a n t c o n d e n s e d phases , let a lone es t imate 
aerosol loss rates a n d h u m i d i t y - d e p e n d e n t ra­
diative impacts . Similar s ampl ing p r o b l e m s 
for C C N analyzers a n d l iquid c loudwate r in­
s t r u m e n t s also mer i t ex t r a a t t en t ion , bo th for 
the s tudy of c loud microphysics a n d because 
of the i m p o r t a n c e of c louds as processors of 
aerosols a n d gases. 

W e strongly s u p p o r t IGAC's ph i losophy 
tha t the i n t e r compar i son of re la ted tech­
niques should be used w h e r e v e r possible to 
confirm the utility of any of these m e a s u r e ­
m e n t strategies. M e a s u r e m e n t s for thin-film 
flux est imates should rout ine ly accompany 
any of the newer m e a s u r e m e n t s descr ibed 
above. Only by dep loy ing as m a n y re la ted 
techniques as possible can we h o p e to im­
prove o u r confidence in t h e resul ts f rom each 
m e a s u r e m e n t system. In r ecen t years , the at­
mosphe r i c chemist ry c o m m u n i t y has m a d e 
major advances in u n d e r s t a n d i n g by us ing 
field in te rcompar i sons , a n d we in t end to con­
t inue in this m o d e . 

Field Programs 
I G A C / M A G E has identif ied t h r e e field o p ­

por tuni t ies , which a r e discussed below. 

JGOFS/IGAC Experiment in the Equatorial Pacif­
ic Ocean, November 1991 

T h e U.S. J G O F S (Joint Global O c e a n Flux 
Study) p r o g r a m is p l a n n i n g a major field 
p r o g r a m in the equa tor ia l Pacific O c e a n 
(140°W, 9°N to 15°S) in t h e fall of 1991 a n d 
sp r ing of 1992 to s tudy the processes cont ro l ­
ling the cycling of ca rbon a n d re la ted b iogen­
ic e lements in t he oceans . T h e cruises will al­
low a substantial n u m b e r of biological a n d 
chemical m e a s u r e m e n t s des igned to def ine 
many i m p o r t a n t o c e a n o g r a p h i c processes , for 
example , new p r o d u c t i o n , foodweb s t ruc tu r e 
a n d funct ion, vertical flux of biogenic ele­
men t s , a n d reminera l iza t ion of biogenic com­
p o u n d s . Many of the processes be ing s tud ied 
by J G O F S will be i m p o r t a n t factors in t he 
oceanic p r o d u c t i o n a n d c o n s u m p t i o n of bio­
genic t race gases a n d h e n c e will affect t he 
ra te of gas e x c h a n g e across t he air-sea in ter­
face. 

I G A C / M A G E is p l a n n i n g to c o n d u c t a suite 
of t race gas a n d aerosol m e a s u r e m e n t s tha t 
will c o m p l e m e n t t he J G O F S o c e a n o g r a p h i c 
s tudies by looking at t h e cycling of t race gases 
within t he ocean a n d t h e e x c h a n g e of these 
biogenic c o m p o u n d s with t he a t m o s p h e r e . 
Plans a r e u n d e r w a y to m e a s u r e t h e concen­
t ra t ions a n d biogeochemical cycling of the 
major ca rbon , sulfur, n i t rogen , oxygen a n d 
ha logen species in t he ocean a n d over lying at­
m o s p h e r e , probably in O c t o b e r a n d N o v e m ­
ber of 1991. 

T h e I G A C / M A G E c o m m i t t e e is seeking 
both ship ( N O A A , U N O L S ) a n d aircraft 
(NCAR Electra) p la t fo rms in o r d e r to mea­
su re the biogenically a n d climatically i m p o r ­
tan t t race gases a n d aerosols . Scientists in ter­
ested in par t ic ipa t ing in J G O F S / M A G E 
should contact , for sh ip m e a s u r e m e n t s , T . 
Bates, NOAA/Pacific M a r i n e E n v i r o n m e n t a l 
Labora tory , Seattle, W A 9 8 1 1 5 ; o r for air­
craft m e a s u r e m e n t s , A. Bandy , D e p a r t m e n t 
of Chemis t ry , Drexel Universi ty, Phi ladel­
phia , PA 19104. 

ASTEX/FIRE Experiment in the Tropical Atlan­
tic, June 1992 

A S T E X (Atlantic S t r a t o c u m u l u s T rans i t i on 
Expe r imen t ) is a pa r t of t h e second series of 
F IRE in te rna t iona l c loud-cl imatology exper i ­
men t s . T h e p r i m a r y p u r p o s e of A S T E X is to 
s tudy the factors inf luencing the fo rma t ion 
a n d dissipation of m a r i n e c louds . T h e r e a r e 
plans to have meteorologica l a n d chemical in­
s t rumen ta t i on o n bo th Santa Mar ia island in 
the Azores a n d Por to San to in Mad ie ra , as 
well as o n a sh ip west of t h e Canar i e s , which 
is located so as to comple t e a n equi la tera l tri­
angle . Aircraft f rom at least t h r e e coun t r i e s 
will also be sampl ing in a n d a r o u n d t h e s tudy 
area . A S T E X is be ing des igned to ove r l ap 
with several o t h e r in te rna t iona l o c e a n o g r a p h ­
ic a n d a t m o s p h e r i c p r o g r a m s tha t will sha re 
the eas te rn Atlant ic in t h e s u m m e r of 1992. 

Chemical invest igat ions d u r i n g A S T E X will 
add res s several issues. First is t h e impac t of 
aerosol chemis t ry o n t h e microphysics of 
c loud fo rma t ion a n d diss ipat ion a n d cl imate. 
A r e a n t h r o p o g e n i c aerosols affecting e i the r 
the ex ten t of c loudiness o r t he m a r i n e radia­
t ion budge t? O f course m a r i n e sulfur cycling 
is cent ra l to such ques t ions , so we p lan to 
m a k e c o m p r e h e n s i v e m e a s u r e m e n t s of sulfur 
c o m p o u n d s a n d t h e pho tochemica l ox idan t s 
with which they react . N i t r o g e n ox ide mea­
s u r e m e n t s will also be used to h e l p quant i fy 
cont inenta l outflow a n d n u t r i e n t depos i t ion 
to coastal waters . 

T h e cen te rp iece of o u r aerosol a n d gas ex­
change s tudies in A S T E X is i n t e n d e d to be a 
Lagrang ian e x p e r i m e n t us ing s m a r t cons tan t 
level bal loons, a longs ide t rad i t iona l thin-film 
m e a s u r e m e n t s . W e h o p e to use t h e N C A R 
Electra to s ample n e a r t h e bal loon l a u n c h 
point , abou t 500 k m u p w i n d of o u r airfield 
o n the first day, a n d t h e n use satellite t rack­
ing to find t he bal loon, a n d t h e s ame a i rmass , 
a similar d is tance d o w n w i n d 24 h o u r s later . 
Scientists in te res ted in par t i c ipa t ing in AS-
T E X / M A G E should contac t B. H u e b e r t , Cen­
ter for A t m o s p h e r i c Chemis t ry Studies , G r a d ­
ua te School of O c e n a o g r a p h y , Universi ty of 
R h o d e Is land, Na r r aganse t t , RI 0 2 8 8 2 ; tel. 
401-792-6616; fax 401-792-6899 . 

PSI Experiment in the Southeast Pacific (Easter 
Island), April/May 1993 

T h e Pacific Sul fur /St ra tus Inves t igat ion 
(PSI) is des igned to def ine t he role of m a r i n e 
biogenic sulfur emissions in t h e fo rma t ion of 
non-seasalt (NSS) sulfate aerosol part icles a n d 
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is available free of c h a r g e f rom t h e Nat iona l 
C e n t e r for E a r t h q u a k e E n g i n e e r i n g Re­
search, h e a d q u a r t e r e d at t he State Universi ty 
of New York at Buffalo. T h e 4 9 9 - p a g e p r o ­
ceedings conta in m o r e t h a n 30 r e p o r t s o n 
case s tudies of l iquefact ion a n d e a r t h q u a k e -
induced g r o u n d d e f o r m a t i o n f rom prev ious 
e a r t h q u a k e s in t he U.S. a n d J a p a n . 

c loud concen t ra t ion nuclei (CCN), a n d to 
quantify the effects of these species o n c loud 
a lbedo a n d cl imate. PSI is an interdiscipl in-
ary/ in teragency p r o g r a m us ing ship , aircraft , 
satellite, a n d shore-based m e a s u r e m e n t s , to 
descr ibe t he biological, chemical , a n d physical 
process ing of sulfur gases in to C C N . It will 
employ m e a s u r e m e n t s of a t m o s p h e r i c gas 
phase , c o n d e n s e d p h a s e a n d c loud water 
chemist ry , aerosol size d i s t r ibu t ion , C C N 
popula t ion , c loud microphysics , c loud a lbedo , 
a n d meteoro logy . 

A major field e x p e r i m e n t is be ing p l a n n e d 
for the b e g i n n i n g of 1993 in t he sou theas t 
Pacific Ocean . T h i s is a r eg ion dis tant f rom 
both the n o r t h e r n h e m i s p h e r e b a c k g r o u n d 
sulfur b u r d e n a n d s o u t h e r n h e m i s p h e r e con­
t inental sulfur emissions a n d is a r eg ion 
whe re the s t ra tus c louds cause a ne t cool ing 
of the Ea r th . T h i s e x p e r i m e n t is an excel lent 
o p p o r t u n i t y for bo th t h e I G A C M A G E a n d 
the I G A C C C N / C l o u d projects to j o i n efforts 
in s tudying the r e m o t e b a c k g r o u n d sulfur cy­
cle a n d its effect o n C C N , c louds a n d cl imate. 
We h o p e to be able to d o a D M S release ex­
p e r i m e n t h e r e , us ing o u r L a g r a n g i a n exper i ­
ence f rom A S T E X to t rack the re leased 
p l u m e . Scientists in te res ted in par t i c ipa t ing in 
PSI /MAGE should contac t T . Bates o r R. 
Char l son . 

Participation 
I G A C a n d M A G E a r e i n t e n d e d to be inclu­

sive p r o g r a m s , which welcome the par t ic ipa­
tion of all in te res ted scientists. A n y o n e inter­
ested in par t ic ipa t ing in any p a r t of the p r o ­
jects descr ibed above shou ld contact e i the r 
the scientists identif ied as p l a n n e r s of individ­
ual e x p e r i m e n t s o r t he M A G E Stee r ing C o m ­
mit tee C o n v e n e r , Ba r ry J . H u e b e r t . A n o p e n 
mee t ing of the s tee r ing commi t t ee will be 
held in conjunct ion with t he 7th In t e rna t i ona l 
Sympos ium of the Commiss ion o n A t m o ­
spher ic Chemis t ry a n d Global Pol lut ion 
(CACGP) Mee t ing in C h a m r o u s s e , F rance , 
this Sep t embe r . 

Copies of the 1989 I G A C P r o g r a m m e re ­
por t , ed i ted by I. Galbally, ou t l in ing the en­
tire r a n g e of I G A C plans , can be ob ta ined 
f rom Ronald G. P r inn , I G A C Stee r ing C o m ­
mit tee C h a i r p e r s o n , Dep t . of EAPS, M I T 5 4 -
1824, C a m b r i d g e , MA 02139 . 

T h e p r oceed ings a r e t h e resul t of t h e sec­
o n d in a t h r e e - p a r t series of w o r k s h o p s spon­
sored by N C E E R a n d t h e Associat ion for t he 
D e v e l o p m e n t of E a r t h q u a k e Predic t ion (Ja­
pan) . T h e w o r k s h o p s a r e p a r t of a U.S . - Japan 
coopera t ive resea rch p r o g r a m be tween the 
s p o n s o r i n g o rgan iza t ions , which is bel ieved to 
be t he first sus ta ined in t e rna t iona l effort o n 
g r o u n d d e f o r m a t i o n . T h e goal of t he series, 
which con t inues t h r o u g h 1990, is to deve lop 
in te rna t iona l gu ide l ines for i m p r o v e d engi ­
n e e r i n g solut ions a n d assessments re la ted to 
e a r t h q u a k e - i n d u c e d g r o u n d d e f o r m a t i o n . 

F ree copies may be ob t a ined by call ing 
N C E E R at 716-636-3391 a n d ask ing for 
Techn ica l R e p o r t 89 -0032 . 
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